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Description 

[0001] The present invention relates to a tyre for ve- 
hicle wheels comprising: a carcass structure having at 
least one carcass ply comprising thread-like elements 
each extending in a substantially "U "-shaped conforma- 
tion around the cross section profile of the tyre, and a 
pair of circumferentially inextensible annular structures 
each engaged close to a respective inner circumferen- 
tial edge of the carcass ply; optionally, a belt structure 
applied to the carcass structure at a circumferentially 
outer position thereof; a tread band applied to the belt 
structure at a circumferentially outer position thereof; at 
least one pair of sidewalls applied to the carcass struc- 
ture at laterally opposite positions, wherein said at least 
one carcass ply comprises: a plurality of strip-like 
lengths each comprising at least two of said thread-like 
elements disposed longitudinally and in parallel to each 
other and at least partly coated with at least one layer 
of raw elastomer material, each of said strip-like lengths 
extending in a substantially U-shaped conformation 
around the cross section profile of the tyre, to define two 
side portions substantially extending in planes orthogo- 
nal to a geometric axis of rotation of the tyre at mutually 
spaced apart positions in an axial direction, and a crown 
portion extending in a radially outer position between the 
side portions, said crown portions being disposed in side 
by side relationship along the circumferential extension 
of the tyre, whereas the side portions of each strip-like 
length are each partly covered with a side portion of at 
least one adjacent strip-like length. 
[0002] Manufacture of tyres for vehicle wheels in- 
volves formation of a carcass structure essentially con- 
sisting of one or more carcass plies substantially having 
a toroidal conformation and the axially opposite side 
edges of which engage respective circumferentially in- 
extensible annular reinforcing elements called "bead 
cores 0 . 

[0003] Applied to the carcass structure, at a circum- 
ferentially external position thereof, is a belt structure 
comprising one ore more belt strips in the form of a 
closed ring, essentially consisting of textile -or metal 
cords suitably oriented relative to each other and to the 
cords belonging to the adjacent carcass plies. 
[0004] A tread band currently consisting of a strip of 
elastomer material of appropriate thickness is applied 
to the belt structure, at a circumferentially external po- 
sition thereof. 

[0005] It is to point out that, to the aims of the present 
invention, by the term "elastomer materia!" it is intended 
a rubber blend in its entirety, that is the assembly made 
up of a base polymer suitably amalgamated with mineral 
fillers and/or additives of any other type. 
[0006] Finally, to the opposite sides of the tyre being 
manufactured a pair of sidewalls are applied, each of 
them covering a side portion of the tyre included be- 
tween a so-called shoulder region, located close to the 
corresponding side edge of the tread band, and a so- 



called bead located at the corresponding bead core. 
[0007] In accordance with traditional production 
methods, essentially the above listed tyre components 
are first made separately from each other to be then as- 
5 sembled during a tyre-manufacturing step. 

[0008] For instance, for making the carcass ply or 
plies to be associated with the bead cores to form the 
carcass structure, production of a rubberized fabric 
comprising longitudinally-disposed continuous textile or 
10 metallic cords, through an extrusion and/or calendering 
process, is first required. This rubberized fabric is sub- 
mitted to a transverse-cutting operation to produce 
lengths of predetermined sizes that are subsequently 
joined together so as to give rise to a continuous ribbon- 
's like semifinished product having transversely-disposed 
parallel cords. 

Then this article of manufacture is to be cut into pieces 
the length of which is correlated with the circumferential 
extension of the carcass to be made. 

20 [0009] Production methods have been recently pro- 
posed which, instead of resorting to the production of 
semifinished products, make the carcass structure di- 
rectly during the tyre-manufacturing step. 
[0010] For example, US Patent 5,453,140 herein 

25 quoted as an example of the most pertinent state of the 
art, discloses a method and an apparatus forming a car- 
cass ply starting from a single cord previously wound 
around a reel. 

[0011] According to the method and apparatus de- 
30 scribed in the above patent, at each operating cycle of 
the apparatus the cord drawn from the reel by power- 
driven idler rollers and maintained taut by a pneumatic 
tensioning system is cut to size to obtain a length of pre- 
established extension. 
35 [0012] The cord length is picked up by a pick-up ele- 
ment mounted on a belt wound over power-driven pul- 
leys to be extended transversely on the outer surface of 
a toroidal support. 

[0013] The length ends are then engaged by bending 
40 members of the belt type operating on the opposite 
sides of the toroidal support for radially applying the cord 
length to the toroidal support by means of slide elements 
acting like fingers along the side portions of the cord 
length. 

45 [0014] Repetition of the above described operating 
cycle leads to deposition of a number of cord lengths 
circumferentially disposed in side relationship until the 
whole circumferential extension of the toroidal support 
has been covered. 

50 [CC15] Necessarily, ihe ioroidai support is previously 
coated with a layer of raw rubber having a dual function, 
i.e. that of adhering to the cords deposited thereon so 
as to conveniently hold them in a fixed positioning, and 
that of constituting an air-proof inner liner in the finished 

55 tyre. 

[001 6] Tyres obtained by th is production method have 
a carcass structure in which the carcass ply or plies con- 
sist of individual cords each having two side portions ax- 
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ially spaced apart from each other and oriented radially 
of the rotation axis of the tyre, and a crown portion ex- 
tending at a radially outer position between the side por- 
tions. 

[001 7] Within the scope of the carcass structure man- 
ufacture, it is also known that close to each of the tyre 
beads, the opposite ends of the individual cords forming 
a carcass ply are arranged, in an alternating sequence, 
at axially opposite positions relative to an annular an- 
choring element forming said bead core, as can be 
learnt from patent EP 0 664 231 . 
[0018] Another example of a method of making tyres 
is disclosed on the document US 4,248,287. According 
to such a document the tyre is obtained at first by the 
accomplishment of a carcass structure which is formed 
by applying a plurality of strip-like sections onto a toroi- 
dal support. Thereafter, a further carcass layer is ob- 
tained applying a continuous strip-like band on the layer 
constituted by the strip-like sections. Subsequently, re- 
inforcing annular structures are applied close to pneu- 
matic beads. Then, the edges of structure carcass are 
overlapped around the beads. The carcass structure is 
vulcanized and a tread band is applied on the external 
surface of the carcass structure. Finally, the pneumatic 
tyre is subjected to another vulcanizing step. 
[001 9] In accordance with the present invention, with- 
in the tyre-manufacturing scope remarkable advantag- 
es have been found to be achieved if the carcass ply or 
plies are made by depositing strip-like lengths instead 
of individual cords, each of said lengths essentially com- 
prising a layer of raw elastomer material incorporating 
two or more parallel thread-like elements disposed lon- 
gitudinally. 

[0020] In more detail, the invention relates to a tyre 
for vehicle wheels characterized in that each of said in- 
extensible annular structures comprises a first circum- 
ferentially inextensible annular insert substantially in the 
form of a circle ring disposed coaxially with the tyre and 
adjacent to an inner circumferential edge of the first car- 
cass ply, said first annular insert being formed with at 
least one elongated element extending in concentric 
coils. 

[0021] In more detail, the side portions of said strip- 
like lengths mutually converge towards the geometric 
axis of rotation of the tyre. 

[0022] Advantageously mutual covering of the side 
portions of the deposition lengths progressively de- 
creases starting from a maximum value at radially inner 
ends of the side portions until a zero value at transition 
regions between said side portions and crown portions, 
[0023] In a preferential solution the individual strip- 
like lengths are disposed according to a circumferential 
distribution pitch corresponding to the width of the strip- 
like lengths themselves. 

[0024] In accordance with a possible alternative em- 
bodiment, the individual strip-like lengths are disposed 
according to a circumferential distribution pitch corre- 
sponding to a multiple of the width of the strip-like 
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lengths. 

[0025] Preferably, each strip-like length has a width 
corresponding to a submultiple of the circumferential 
tyre extension, as measured at an equatorial plane 
s thereof. 

[0026] According to a further aspect of the invention, 
the side portions of the strip-like lengths have regions 
of increased width close to the inner circumferential edg- 
es of the carcass structure. 
10 [0027] The thread-like elements included in each 
strip-like length are mutually moved apart at said re- 
gions of increased width. 

[0028] In a preferential embodiment, each strip-like 
length has a width included between 3 mm and 20 mm, 
15 and preferably comprises three to ten thread-like ele- 
ments. 

[0029] Each of said thread-like elements may be ad- 
vantageously made of a textile cord of a diameter in- 
cluded between 0.6 and 1 .2 mm, or a metallic cord of a 

20 diameter included between 0.3 mm and 2.1 mm. 

[0030] Preferably, the thread-like elements are dis- 
posed in the strip-like length according to a mutual dis- 
tance between centres not lower than 1 .5 times the di- 
ameter of the thread-like elements, and a density of at 

25 least six thread-like elements/centimetre, circumferen- 
tially measured on the carcass structure at the equato- 
rial median plane of the tyre. 

[0031] In accordance with a further innovatory aspect 
of the invention, which can be also advantageously 

30 adopted independently of the innovatory features set 
forth above, each of said inextensible annular structures 
further comprises: a second circumferentially inextensi- 
ble annular insert substantially in the form of a crown 
disposed coaxially with the tyre at a position axially 

35 spaced apart from the first annular insert, said second 
annular insert being formed with at least one elongated 
element extending in concentric coils; a filling body of 
elastomer material interposed between the first and sec- 
ond annular anchoring elements and intimately joined 

40 to the latter ones. 

[0032] Preferably and advantageously, the carcass 
structure further comprises at least one second carcass 
ply externally applied to the first carcass ply. 
[0033] This second carcass ply preferably has thread- 

45 like elements disposed according to a crossed orienta- 
tion relative to the thread-like elements of the first car- 
cass ply. 

[0034] The second carcass ply may be advanta- 
geously made in the same manner as the first carcass 

50 ply, and may have respective strip-like lengths disposed 
according to a crossed orientation relative to the strip- 
like lengths of the first carcass ply. 
[0035] The strip-like lengths or in any case the thread- 
like elements of each of said carcass plies conveniently 

55 have an orientation inclined at an angle included be- 
tween 0° and 25° relative to a plane radial to a geometric 
axis of rotation of the tyre. 

[0036] Advantageously, the first annular insert can be 
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applied to an outer surface of the first carcass ply in con- 
tact relationship therewith. 

[0037] The second circumferential ly inextensible an- 
nular insert in turn can be applied to an inner surface of 
said second carcass ply, in contact relationship there- 
with. 

[0038] Alternatively, the second circumferential ly in- 
extensible annular insert can be applied to an outer sur- 
face of said second carcass ply in contact relationship 
therewith, said second carcass ply having inner circum- 
ferential portions each interposed between the filling 
body and the second inextensible annular insert belong- 
ing to the respective annular reinforcing structure. 
[0039] The second circumferentially inextensible an- 
nular insert is also preferably provided to have a radial 
extension greater than the radial extension of the first 
circumferentially inextensible annular insert. 
[0040] The filling body of elastomer material conven- 
iently has a hardness included between 70° and 92° 
Shore A. 

[0041] The carcass structure may also comprise at 
least one liner made of an air-proof elastomer material 
which coats said carcass ply internally of the tyre. 
[0042] Said liner is preferably made of at least one 
ribbon-like band of an air-proof elastomer material ex- 
tending in side-by-side coils along the cross section pro- 
file of the tyre. 

[0043] Further features and advantages will be best 
understood from the detailed description of a preferred 
but non-exclusive embodiment of a tyre for vehicle 
wheels according to the present invention. This descrip- 
tion will be taken hereinafter with reference to the ac- 
companying drawings, given by way of non-limiting ex- 
ample, in which: 

Fig. 1 is a fragmentary splitted perspective view of 
a tyre in accordance with the present invention; 
Figs. 2 to 5 diagrammatically show an apparatus for 
making the carcass ply, according to different oper- 
ating steps respectively, seen in a direction orthog- 
onal to a diametrical section plane of a toroidal sup- 
port carrying the tyre during the manufacturing step; 
Fig. 6 is a diagram showing manufacture of a con- 
tinuous strip-like element intended for forming the 
carcass ply or plies; 

Fig. 7 shows an enbodiment of said strip-like ele- 
ment in cross section; 

Fig. 8 is a fragmentary perspective view diagram- 
matically showing the deposition sequence of strip- 
like lengths for the purpose of forming a first carcass 
ply of the tyre in accordance with the invention; 
Fig. 9 is a fragmentary diametrical section view of 
an inextensible annular structure to be inserted at 
the tyre bead, during a moulding step for manufac- 
turing the tyre; 

Fig. 1 0 is a fragmentary perspective view of an in- 
extensible annular structure laterally applied be- 
tween a first and a second carcass plies; 



Fig. 1 1 is a diagram showing the carcass structure 
of a tyre in accordance with the invention, seen lat- 
erally and in trasparency for highlighting the mutual 
arrangement of the portions in superposed relation- 
5 ship of the individual strip-like lengths belonging to 
two different carcass plies; 

Fig. 12 is a cross half-section showing a conven- 
tional tyre mounted on a respective mounting rim 
and in a condition of slip running and partial defla- 
10 tion; 

Fig. 13 is a cross half-section showing a tyre ac- 
cording to the invention mounted on a respective 
mounting rim and in a condition of slip running and 
partial deflation. 

15 

[0044] With reference to the drawings, a tyre for vehi- 
cle wheels according to the present invention has been 
generally identified by reference numeral 1 . 
[0045] Tyre 1 essentially comprises a carcass struc- 

20 ture 2 having at least one first carcass ply 3 having a 
substantially toroidal conformation and in engagement, 
by its opposite circumferential edges, with a pair of in- 
extensible annular structures 4, each of which is locat- 
ed, when the tyre has been completed, at the region 

25 usually identified as " tyre bead". 

[0046] Applied to the carcass structure 2 at a circum- 
ferentially outer position thereof, is a belt structure 5 
comprising one or more belt strips 6a, 6b and 7. A tread 
band 8 is circumferentially superposed on the belt struc- 

30 ture 5 and longitudinal and transverse cuts 8a are 
formed in said tread band 8, following a moulding oper- 
ation carried out concurrently with the tyre vulcanization, 
and such disposed as to define a desired "tread pattern". 
[0047] The tyre also comprises a pair of so-called 

35 "sidewalis" 9 laterally applied to opposite sides of the 
carcass structure 2. 

[0048] The carcass structure 2 may possibly be coat- 
ed, on its inner walls, with a liner 1 0, i.e., essentially con- 
sisting of a layer of air-proof elastomer material, suitable 

40 to ensure the hermetic seal of the inflated tyre. 

[0049] Assembling of the above listed components, 
as well as production of one or more of said compo- 
nents, takes place with the aid of a toroidal support 1 1 , 
diagrammatically shown in Figs. 2 to 5, having the same 

45 configuration as the inner walls of the tyre to be manu- 
factured. 

[0050] In a preferential solution the toroidal support 
11 has reduced sizes relative to those of the finished 
tyre, according to a linear amount preferably included 

so between 2% and 5%, measured, just as an indication, 
along the circumferential extension of the support itself 
at an equatorial plane X-X thereof which is coincident 
with the equatorial plane of the tyre. 
[0051] The toroidal support 1 1 , which is not described 

55 or illustrated in detail in that it is not particularly of im- 
portance to the purposes of the invention, may for ex- 
ample consist of a collapsible drum or an inflatable blad- 
der suitably reinforced, so that it may take and maintain 
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the desired toroidal conformation under inflation condi- 
tions. 

[0052] After taking into account the above state- 
ments, manufacture of tyre 1 first involves formation of 
the carcass structure 2 starting with possible formation 
of the liner 10. 

[0053] This liner 10 can be advantageously made by 
circumferentially winding around the toroidal support 1 1 , 
at least one ribbon-like band 1 2 of an air-proof elastomer 
material, produced from an extruder and/or a calender 
located close to the toroidal support itself. As viewed 
from Fig. 1 , winding of the ribbon-like band 1 2 substan- 
tially takes place in circumferential coils consecutively 
disposed in side by side relationship to follow the cross 
section profile of the outer surface of the toroidal support 
11. 

[0054] For descriptive purposes, by "cross section 
profile" it is herein intended a configuration exhibited by 
the half-section of the toroidal support 11 sectioned 
along a plane radial to a geometric rotation axis thereof, 
not shown in the drawings, which is coincident with the 
geometric axis of rotation of the tyre being manufac- 
tured. 

[0055] Concurrently with winding of the ribbon-like 
band 1 2, application of a pair of auxiliary annular ele- 
ments 12a can be carried out close to the inner circum- 
ferential edges of the carcass structure during its man- 
ufacturing step. Each of these auxiliary annular ele- 
ments 1 2a can be obtained for example by winding the 
ribbon-like band 12 in a coil axially disposed in side by 
side relationship with the corresponding coil located at 
the inner perimetric edge of liner 1 0 defined or to be de- 
fined on the toroidal support 11 . Alternatively, the auxil- 
iary annular elements 1 2a can be made up of at least 
one auxiliary ribbon-like band obtained from a respec- 
tive extruder located at the toroidal support 11 . 
[0056] In accordance with the present invention, the 
carcass ply 3 is directly formed on the toroidal support 
11 by depositing thereon, as better clarified in the fol- 
lowing, a plurality of strip-like lengths 13 obtained from 
at least one continuous strip-like element 2a preferably 
having a width included between 3 mm and 20 mm. 
[0057] As shown in Fig. 6, preparation of the continu- 
ous strip-like element 2 essentially involves that two or 
more thread-like elements 1 4, and preferably three to 
ten thread-like elements 14, fed from respective reels 
14a, should be guided through a first extruder 15 asso- 
ciated with a first extrusion apparatus 1 6 carrying out 
feeding of raw elastomer material through the extruder 
itself. 

[0058] It is pointed out that, in the present description 
by "extruder" it is intended that part of the extrusion ap- 
paratus, also identified in this particular field by the term 
"extrusion head", provided with a so-called "die" passed 
through by the product being worked at an outlet port 
shaped and sized according to the geometrical and di- 
mensional features to be given to the product itself. 
[0059] The elastomer material and thread-like ele- 
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ments 14 are intimately joined together within the ex- 
truder 15, thereby generating the continuous strip-like 
element 2a at the outlet thereof, which element is 
formed of at least one layer of elastomer material 1 7 in 
5 the thickness of which the thread-like elements them- 
selves are incorporated. 

[0060] Depending on requirements, it is possible to 
guide the thread-like elements 14 in the extruder 15 in 
such a manner that they are not integrally incorporated 
10 into the layer of elastomer material 1 7 but appear on 
one or both surfaces thereof. 

[0061 ] The thread-like elements 1 4 may each consist 
for example of a textile cord preferably having a diame- 
ter included between 0.6 mm and 1 .2 mm, or a metallic 
is cord preferably having a diameter included between 0.3 
mm and 2.1 mm. 

[0062] Advantageously, if required, the thread-like el- 
ements 1 4 can be disposed in the continuous strip-like 
element 2a in such a manner that they give the carcass 

20 ply 3 thus obtained unexpected qualities of compact- 
ness and homogeneity. For the purpose, the thread-like 
elements 1 4 can be for example disposed according to 
a density greater than six thread-like elements/centime- 
tre, measured circumferentially on the carcass ply 3 

25 close to the equatorial plane X-X of tyre 1 . In any case 
it is preferably provided that the thread-like elements 1 4 
should be disposed in the strip-like element 2a accord- 
ing to a mutual distance between centres not lower than 
1 ,5 times the diameter of the thread-like elements them- 

30 selves, in order to enable an appropriate rubberizing op- 
eration between the adjacent threads. 
[0063] The continuous strip-like element 2a coming 
out of extruder 15 can be advantageously guided, op- 
tionally through a first accumulator-compensator device 

35 18, on a deposition apparatus 19 diagrammatically 
shown in Figs. 2 to 5. 

[0064] The deposition apparatus 1 9 essentially com- 
prises first guide members 20, consisting for example 
of a pair of opposite rollers intended for engagement of 
40 the continuous strip-like element 2a produced by the ex- 
truder 1 5, downstream of the accumulator-compensator 
device 1 8. 

[0065] Downstream of the first guide members 20, the 
strip-like element 2a comes into engagement with a first 
45 grip member 21 movable in a direction oriented trans- 
versely to the equatorial plane X-X of the toroidal sup- 
port 1 1 . 

[0066] In more detail, the first grip member 21 is mov- 
able between a first operating position in which, as 

so shown in Fig. 2, it engages one end of the continuous 
strip-like element 2a close to the first guide members 
consisting of opposite rollers 20, and a second operating 
position in which, as shown in Fig. 3, it is moved apart 
from the first guide member in order to lay down the con- 

55 tinuous strip-like element 2a transversely of the equa- 
torial plane X-X of the toroidal support 11 . 
[0067] When the first grip member 21 has reached the 
second operating position, a second grip member 22 en- 
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gages the continuous strip-like element 2a close to the 
first guide members 20. 

[0068] Then, a cutting member 23 is applied to cut the 
continuous strip-like element 2a at a stretch thereof in- 
cluded between the second grip element 22 and the first 
guide members 20, giving rise to formation of a strip-like 
length 13 of a predetermined extension "L n . 
[0069] Following the cutting action by the cutting 
member 23, the obtained strip-like element 13 is laid 
down transversely and at a centred position relative to 
the equatorial plane of the toroidal support. 
[0070] Afterwards, the grip members 21 and 22 are 
simultaneously translated in the direction of the geomet- 
ric axis of the toroidal support 11 by radially moving the 
strip-like length 13 close to the toroidal support. Under 
this circumstance, formation of a crown portion 24 takes 
place at a centred position on the longitudinal extension 
of the strip-like length 13, which portion extends at a ra- 
dially outer position on the toroidal support 11 . 
[0071] As clearly viewed from Fig. 4, as the radial 
movement of the grip members 21 and 22 goes on the 
opposite ends of the strip-like length 1 3 are moved ra- 
dially close to the geometric axis of rotation of the toroi- 
dal support 11 , giving rise to formation of two side por- 
tions 25 substantially extending in planes orthogonal to 
the geometric axis of rotation of the toroidal support, at 
positions axially spaced apart from each other. 
[0072] By a possible subsequent movement of the 
grip members 21 and 22 close to the toroidal support 
1 1 , the opposite ends of the strip-like element are defin- 
itively applied to the toroidal support 11 so that deposi- 
tion of length 13 is completed, this length taking a sub- 
stantially U-shaped configuration around the cross sec- 
tion profile of the toroidal support. 
[0073] Components intended for support and guided 
movement of the grip members 21 and 22 are not shown 
in the accompanying drawings as they can be made in 
any manner convenient for a person skilled in the art, 
and in any case they are not of importance to the aims 
of the present invention. 

[0074] If required, the side portions 25 of the strip-like 
length can be submitted to a pressing step against the 
side walls of the toroidal support 11 . For the purpose, a 
pair of pressing rollers or equivalent means not shown 
may be provided for operation on the opposite sides of 
the toroidal support 11 , which rollers are each arranged 
to act on the respective side portion 25 by a thrust action 
and simultaneous radial sliding towards the geometric 
axis of rotation of the toroidal support 1 1 . 
[0075] Due to the sticky character of the raw elas- 
tomer material forming layer 17 coating the thread-like 
elements 14, a steady adhesion of the strip-like length 
1 3 to the surfaces of the toroidal support 1 1 is ensured, 
even in the absence of liner 10 on said toroidal support. 
In more detail, the above described adhesion takes 
place as soon as the strip-like length 13 comes into con- 
tact with the toroidal support 11 at a radially external re- 
gion of its cross section profile. 
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[0076] In addition to, or in place of the above de- 
scribed exploitation of the natural sticky character of the 
elastomer material, holding of one or more strip-like 
lengths 13 on the toroidal support 11 can be obtained 
5 by carrying out a suction action produced through one 
or more appropriate holes 26 arranged on the toroidal 
support. 

[0077] The toroidal support 1 1 can be driven in angu- 
lar rotation according to a step-by-step movement in 

10 synchronism with operation of the deposition apparatus 
19, in such a manner that at each cutting action of each 
strip-like length 1 3 deposition of the latter onto the toroi- 
dal support takes place in a circumferential side by side 
relationship with the strip-like length 13 previously de- 

15 posited. 

[0078] In the embodiment diagrammatically shown in 
the accompanying figures, where the circumferential 
distribution pitch of the individual strip-like lengths 13 
corresponds to the width of same, the angular-rotation 
20 pitch of the toroidal support 11 will correspond to the 
width of said lengths. 

[0079] However, the circumferential distribution pitch 
of the strip-like lengths 13 may be provided to corre- 
spond to a multiple of their width. In this case, the an- 

25 gular-movement pitch of the toroidal support 1 1 will cor- 
respond to said circumferential distribution pitch. It is to 
point out that, to the aims of the present invention, when 
it is not otherwise stated, the term "circumferential" re- 
fers to a circumference lying in the equatorial plane X-X 

30 and close to the outer surface of the toroidal support 1 1 . 
[0080] Due to the above described operating se- 
quence of the deposition apparatus 1 9, in the first car- 
cass ply 3 obtained the crown portions 24 of each strip- 
like length 1 3 are consecutively disposed in side by side 

35 relationship along the circumferential extension of the 
toroidal support 1 1 , whereas each of the side portions 
25 of each length 13 is partly superposed with the side 
portion 25 of at least one length 1 3 previously laid down, 
and also partly covered with the side portion 25 of at 

40 least one length 13 laid down subsequently. In the ac- 
companying figures, the overlapping regions of the strip- 
like lengths 13 forming the first carcass ply 3 are iden- 
tified by 13a. 

[0081 ] As clearly shown in Fig. 8, the side portions 25 
45 in mutual superposition relationship move towards each 
other substantially in the direction of the geometric axis 
of rotation of the toroidal support 11 , at an angle 5 the 
value of which is correlated with the width B W M of the 
strip-like elements 1 3, and in any case with the circum- 
50 ferentia! distribution pitch thereof, as well as with the vai- 
ue of a maximum radius R to be measured at a point of 
maximum distance from the geometric axis of rotation 
of the toroidal support 11 . 

[0082] Due to the mutual convergence between the 
55 contiguous side portions 25, mutual superposition or 
covering of same, i.e. the circumferential width of the 
overlapping regions 13a, progressively decreases start- 
ing from a maximum value at the radially inner ends of 
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the side portions, until a zero value at the transition re- 
gion between the side portions 25 and crown portions 
24. 

[0083] It is to note that, due to the difference between 
the maximum radius R and a minimum radius R\ to be 
measured at a point of minimum distance from the ge- 
ometric axis of rotation of the toroidal support 11, the 
average density of the thread-like elements 14, i.e. the 
amount of the thread-like elements 14 present in a cir- 
cumferential section of given length, progressively in- 
creases on moving close to said geometric rotation axis. 
[0084] In fact, this increase in density is proportional 
to the ratio value between the maximum radius R and 
minimum radius R'. 

[0085] It is also to note that the thread-like elements 
14 belonging to two mutually superposed side portions 
25 are disposed in respectively crossed orientations at 
an angle corresponding to said angle 8, in correlation 
with the width of the individual lengths 13 and their cir- 
cumferential distribution pitch, as well as with the value 
of the maximum radius R. 

[0086] If, depending on requirements, one wishes to 
modify the crossing angle of the thread-like elements 
14, a pressing step may be provided to be executed on 
the continuous strip-like element 2a in the regions of its 
longitudinal extension corresponding to the ends of the 
strip-like elements 13 to be obtained from said cutting 
actions. In this manner regions of greater width located 
at the inner circumferential edges of the formed carcass 
ply 3 are defined on the extension of each strip-like 
length 13. 

[0087] Said pressing action can be carried out by said 
guide rollers 20 or by an auxiliary pressing roller (not 
shown) suitable adapted to press the continuous strip- 
like element 2a in order to cause pressing of same at 
the longitudinal-extension sections intended to form the 
side portions 25 of the individual lengths 1 3. The press- 
ing action causes a reduction in the thickness of the 
elastomer layer 1 7 and an increase in the width of the 
strip-like element 2a which, as a result, will make the 
thread-like elements 1 4 move apart from each other. 
[0088] By suitably inclining the orientation of the ge- 
ometric axis of rotation of the toroidal support 1 1 relative 
to the movement direction of the first grip member 21, 
a desired inclination can be given to the crown portions 
24 of lengths 1 3 included, by way of example, between 
0° and 25° relative to a radial plane passing by the ge- 
ometrical axis. In more detail, this inclination may be ad- 
vantageously included between 0° and 3° if tyre 1 is pro- 
vided with only one carcass ply 3.. or between 10° and 
20°, and more preferably it may correspond to 15° if, as 
provided in the embodiment herein illustrated, the car- 
cass structure is comprised of two carcass plies 3, 31. 
[0089] Accomplishment of a carcass structure 2 gen- 
erally comprises the step of applying said inextensible 
annular structure 4 to an area close to each of the inner 
circumferential edges of the carcass ply 3 obtained in 
the previously described manner, for the purpose of cre- 
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ating the carcass regions known as "beads 0 , which are 
specifically intended for ensuring anchoring of the tyre 
to a corresponding mounting rim; in accordance with a 
preferred embodiment of the tyre, the carcass ply there- 

s of is obtained in the above described manner. 

[0090] Each of said inextensible annular structures 4 
(Fig. 10) comprises a first circumferentially inextensible 
annular insert 27, substantially in the form of a circle ring 
concentric with the geometric axis of rotation of the toroi- 

10 dal support 1 1 and located close to a corresponding in- 
ner circumferential edge of the first carcass ply 3. 
[0091] The first annular insert 27 is made of at least 
one elongated metal element wound up to form several 
substantially concentric coils 27a. Coils 27a can be de- 

15 fined by a continuous spiral or by concentric rings 
formed of respective elongated elements. 
[0092] Combined with the first annular insert 27 is a 
second circumferentially inextensible annular insert 28, 
substantially extending in the form of a respective circle 

20 ring coaxially disposed in side by side relationship with 
the first annular insert 27. 

[0093] The second annular insert 28 too is preferably 
made of at least one elongated metal element wound 
up to form several substantially concentric coils 28a that 

25 can be defined by a continuous spiral or by concentric 
rings formed of respective elongated elements. 
[0094] Preferably, the second annular insert 28 has a 
radial extension given by the difference between the 
minimum inner radius and the maximum outer radius of 

30 the annular insert, which is greater than the radial ex- 
tension of the first annular insert 27. 
[0095] Interposed between the first and second annu- 
lar inserts 27, 28 is at least one filling body 29 of elas- 
tomer material preferably having a hardness included 

35 between 70° and 92° Shore A. 

[0096] As better clarified In the following, during the 
tyre use the above described annular structures 4 effi- 
ciently counteract tendency of the beads to rotate 
around their resting points on the rim under the effect of 

40 slip thrusts directed parallelly to the rotation axis of tyre 
1. This tendency to rotation is particularly apparent 
when the tyre is employed under conditions of partial or 
complete deflation. 

[0097] Preferably, accomplishment of each annular 
45 structure 4 involves formation of a first inextensible an- 
nular insert 27 within a moulding cavity 30 defined in a 
mould 30a, 30b, by deposition of at least one elongated 
element in concentric coils 27a disposed in mutual side 
by side relationship according to circumferences of in- 
50 creasingly growing diameter around their geometric 
winding axis, corresponding to the rotation axis of the 
tyre. 

[0098] This operation can be advantageously carried 
out through winding of the elongated element in a helical 
55 seating arranged in a first cheek 30a of the mould 30a, 
30b which can be driven for the purpose in rotation 
around its own geometric axis. 

[0099] Then, within the moulding cavity 30, a second 
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annular insert 28 is located, formation of which can ad- 
vantageously take place in the same manner as de- 
scribed for the first annular insert 27. 
[0100] The deposition step of the elongated element 
or elements intended for formation of one or both annu- 
lar inserts 27, 28 can be advantageously preceded by 
a rubberizing step during which the elongated element, 
preferably of metal material, is coated with at least one 
layer of raw elastomer material that not only ensures an 
excellent rubber-metal bond on the elongated element 
itself, but also promotes adhesion thereof for a steady 
placement in the above mentioned helical seating. 
[0101] The first cheek 30a and/or the second cheek 
30b may be also advantageously provided to be made 
of a magnetic material, or to be activated in an electro- 
magnetic manner so as to conveniently attract and re- 
tain the respective elongated element, thereby ensuring 
a steady positioning of coils 27a and/or 28a as they are 
formed. 

[0102] Then, the filling body 29 is formed within the 
moulding cavity 30. Forming of said body may be con- 
veniently carried out by interposing at least one annular 
element of raw elastomer material of predetermined vol- 
ume between the first and second annular inserts 27, 
28 formed on the respective cheeks 30a, 30b. This an- 
nular element can have any convenient cross section 
conformation, provided that its volume corresponds to 
the inner volume of the moulding chamber 30 when 
cheeks 30a, 30b are moved close to each other in a 
closed condition of the mould. 

[0103] Once the annular element has been positioned 
between cheeks 30a, 30b, closure of the moulding cav- 
ity 30 by mutual approaching of the cheeks is carried 
out. Under this circumstance, the volume of the mould- 
ing cavity 30 is reduced, so that the annular element of 
raw elastomer material is pressed between the first and 
second annular inserts 27, 28 being submitted to defor- 
mation until it completely fills the moulding cavity, there- 
by forming the filling body 29 which is intimately joined 
to the first and second annular inserts 27, 28. 
[0104] As an alternative solution to the above, forma- 
tion of the filling body 29 can be carried out for example 
by filling the moulding cavity 30 with elastomer material 
introduced by injection or any other manner convenient 
for a person skilled in the art, after moving cheeks 30a, 
30b close to each other. 

[0105] The above described accomplishment of the 
inextensible annular structures 4 can advantageously 
take place close to the toroidal support 11 , so that said 
structures can be directly removed from mould 30a, 30b 
and laterally applied to the first carcass ply 3 by appro- 
priate mechanical handling devices not described as not 
of importance to the aims of the invention. 
[0106] In accordance with a further preferential fea- 
ture of the invention, accomplishment of the carcass 
structure 2 further involves formation of at least one sec- 
ond carcass ply 31 . Advantageously, this second car- 
cass ply 31 can be formed directly upon the first carcass 



ply 3 and the inextensible annular structures 4, so that, 
as clearly shown in Fig. 10, the second annular insert 
28 of each annular structure 4 is disposed in contact with 
an inner surface of the second carcass ply. 
5 [0107] In accordance with a possible alternative solu- 
tion, accomplishment of each annular structure 4 may 
first involve formation of the first annular insert 27 alone 
joined to the filling body 29, to carry out application of 
the second annular insert 28 subsequently to formation 
10 of the second carcass ply 31 . In this case, each of the 
inner circumferential portions of the second carcass ply 
31 is interposed between the respective filling body 29 
and the second annular insert 28, which is applied to the 
outer surfaces of the second carcass ply itself, in contact 
15 relationship therewith. 

[0108] Preferably the second carcass ply 31 is man- 
ufactured in such a manner that it has its respective 
thread-like elements 32 disposed according to a 
crossed orientation relative to the thread-like elements 
1 4 belonging to the first carcass ply 3. 
[0109] In more detail, formation of the second carcass 
ply 31 conveniently takes place in the same manner as 
previously described with reference to manufacturing of 
the first carcass ply 3, i.e. by sequential deposition of 
respective strip-like lengths 33, to define respective 
crown portions 34 consecutively disposed in side by 
side relationship in a circumferential direction and side 
portions 35 each partly covered by the side portion 35 
of the adjacent strip-like length 33. In the accompanying 
figures, the covering or mutual-superposition regions of 
the strip-like lengths 33 forming the second carcass ply 
31 are denoted by 33a. 

[0110] Conveniently, the strip-like lengths 33 of the 
second carcass ply 31 are laid down according to a 
crossed orientation relative to the strip-like lengths 13 
forming the first carcass ply. In addition, it is preferably 
provided that inclination of the strip-like lengths 33 of 
the second carcass ply 31 , with reference to the equa- 
torial plane X-X, should substantially have the same val- 
ue as the inclination of the strip-like lengths 1 3 belong- 
ing to the first carcass ply 3. 

[0111] In tyres of the radial type, a belt structure 5 is 
currently applied to the carcass structure 2. 
[01 12] This belt structure 5 may be made in any man- 
ner convenient for a person skilled in the art and in the 
embodiment shown it essentially comprises a first and 
a second belt strips 6a, 6b having cords with a respec- 
tively crossed orientation. Superposed on the belt strips 
is an auxiliary belt strip 7, for instance obtained by wind- 
ing at least one continuous curd in coiis axiaiiy disposed 
in side by side relationship on the first and second belt 
strips 5, 6. 

[0113] Then the tread band 8 and sidewalls 9, which 
are also obtained in any manner convenient for a person 
skilled in the art, are applied to the belt structure 5. 
[01 14] Embodiments of a belt structure, sidewalls and 
a tread band that can be advantageously put into prac- 
tice for accomplishment of the tyre in reference on the 
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toroidal support 1 1 are described in the European Pat- 
ent Application No. 97830632.2 in the name of the same 
Applicant. 

[0115] Tyre 1 as manufactured and after removal of 
same from support 1 1 , can be now submitted to a vul- 
canization step that can be carried out in any known and 
conventional manner. 

[01 16] According to a possible alternative solution, an 
air tube of closed tubular section may be advantageous- 
ly associated with tyre 1 in addition to, or in place of liner 
10, before the vulcanization step, which air tube is in- 
serted into carcass 2 after the tyre has been removed 
from the toroidal support 11 . This air tube, not shown in 
the accompanying drawings, will be inflated after the 
tyre has been introduced into a vulcanization mould, to 
supply an inner pressure suitable to ensure a perfect 
adhesion of the tyre against the mould walls and, in par- 
ticular, against the mould parts intended for defining the 
longitudinal and transverse cuts 8a of the tread pattern. 
[0117] According to a further preferential feature of 
the present invention, during the vulcanization step the 
carcass plies 3, 31 and belt strips 6a, 6b, 7 are submitted 
to a stretching step to achieve a pretension ing thereof, 
giving rise to a tyre expansion of a linear amount, meas- 
ured on the circumferential extension at the equatorial 
plane X-X of the tyre itself, included by way of example 
between 2% and 5%. This stretching step can be 
achieved by effect of the inflation pressure of the above 
mentioned air tube, or other type of inflatable bladder 
employed in the vulcanization apparatus. 
[0118] The present invention achieves important ad- 
vantages. 

[0119] In fact, the tyre in reference can be obtained 
through manufacture of the different components direct- 
ly on a toroidal support on which the tyre is gradually 
formed or in any case very close thereto. In this way all 
problems connected with manufacture, storage and 
management of semifinished products which are com- 
mon to manufacturing processes of the traditional type 
are eliminated. 

[0120] It is to note in particular that formation of the 
carcass ply or plies by deposition of strip-like lengths 
each formed of several cords incorporated into one elas- 
tomer layer enables important advantages to be 
achieved. First of all, in comparison with the method de- 
scribed in the above mentioned US Patent 5,362,343, 
the manufacturing times for each carcass ply can be 
greatly reduced, due to the simultaneous deposition of 
as many thread-like elements as they are contained in 
each strip-like length 13 or in the continuous strip-like 
element 2a from which lengths 13 come. Employment 
of the strip-like lengths 13 also dispenses with the need 
for previously depositing liner 1 0 onto the toroidal sup- 
port. In fact, the elastomer layer 1 7 employed in forming 
the continuous strip-like element 2a is able by itself of 
ensuring an efficient adhesion of element 2a to the toroi- 
dal support 1 1 , thereby ensuring a steady positioning of 
the individual lengths 13, 33. 



[0121] Accuracy in positioning of the strip-like lengths 
13, 33 and thread-like elements integrated thereinto is 
further improved by the fact that each strip-like length 
has an important structural consistency that makes it in- 

5 sensitive to vibrations or similar oscillation effects which 
can be transmitted by the deposition apparatus 19. In 
this connection it is to note that deposition of individual 
cords, as described in US Patent No. 5,362,343, may 
be somewhat problematic, due exactly to vibrations and/ 

10 or oscillations undergone by said cords during the dep- 
osition step. 

[01 22] Furthermore, simultaneous deposition of a plu- 
rality of thread-like elements in accordance with the in- 
vention enables the deposition apparatus 1 9 to be op- 
's erated at slower rates than required when deposition of 
individual cords is concerned, which is a further advan- 
tage in terms of working accuracy without on the other 
hand impairing productivity. 

[01 23] Besides, deposition of strip-like lengths direct- 
20 |y crown wise to a toroidal support of a profile substan- 
tially identical with that of the finished tyre enables den- 
sities to be achieved that cannot be reached in the art 
by known methods providing deposition of a carcass ply 
in the form of a cylindrical sleeve and subsequent shap- 
es jng of same into a toroidal form, with consequent thin- 
ning of the carcass ply cords disposed crown wise to the 
finished tyre. 

[0124] In addition to the above, each strip-like length 
can be steadily fastened to the toroidal support by a vac- 
30 uum effect produced through possible suction ducts 26, 
which steady fastening by vacuum cannot be achieved 
by known processes carrying out deposition of individ- 
ual cords. 

[0125] If required, the side portions of the strip-like 

35 lengths can be disposed at a suitably increased inclina- 
tion relative to a direction radial to the toroidal support 
axis, which will enable the expansion undergone by the 
tyre during the stretching step imposed to it on vulcani- 
zation to be efficiently helped. In fact, during this step, 

to the side portions 25, 35 tend to take an orientation in a 
plane radial to the tyre together with the crown portions 
24, 34 extending between the side portions. 
[0126] The construction and structure conception of 
the subject tyre, particularly with reference to its carcass 
structure 2, enables important improvements to be 
achieved in terms of structural strength, in particular 
close to the sidewalls and beads, where a greater struc- 
tural strength is usually required, as well as in terms of 
behaviour, particularly in connection with the effects of 

so the slip thrusts that occur when tyres are run on bends. 
[0127] In fact it is to note that, even if each carcass 
ply 3, 31 is taken into account separately from the other 
carcass ply, the mutual superposition or partial covering 
of the strip-like lengths 13, 33 gives rise to a first struc- 

55 tural strengthening at the tyre sidewall regions. This 
strengthening is also promoted by the fact that, as above 
described, in the regions of mutual superposition of the 
strip-like lengths 13, 33, the thread-like elements 14, 32 
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belonging to the two lengths are disposed in mutually- 
crossed orientations. 

[0128] The mutually-crossed orientation of the strip- 
like lengths 13, 33 forming the first and second carcass 
plies 3, 31 respectively constitutes a second strength- 
ening factor for carcass structure 2. This second 
strengthening factor is partly represented by the mutu- 
ally-crossed arrangement provided for the thread-like 
elements 14, 32 belonging to the first and second car- 
cass plies 3, 31 respectively, and partly by the mutually- 
crossed arrangement provided for the covering or su- 
perposition regions 1 3a, 33a of lengths 1 3, 33 belonging 
to the first and second carcass plies. 
[01 29] This crossed arrangement of the superposition 
regions 1 3a, 33a is clearly shown in Fig. 1 1 . From said 
figure it can be easily understood that the munual-su- 
perposition regions 13a, 33a belonging to the first and 
second carcass plies 3, 31 respectively, define a type of 
network structure giving the tyre an exceptional struc- 
tural strength. In particular, in this manner qualities such 
as resistance to accidental impacts against pavement 
borders or the like for example, and tyre resistance to 
torsional stresses around the rotation axis are improved, 
which will make the tyre appropriate to withstand high 
torque values both during acceleration and braking. 
[0130] In addition to the above, the construction fea- 
tures of the inextensible annular structures 4 are suita- 
ble to further increase the structural strength of the tyre 
at the bead and sidewall regions. 
[01 31 ] In fact, the presence of the circumf erentially in- 
extensible annular inserts 27, 28 intimately joined to the 
carcass plies 3, 31 creates a further "bond" between the 
mutually-crossed thread-like elements 1 4, 32 belonging 
to the first and second carcass plies 3, 31 . Thus, the 
carcass structure 2 is further strengthened at the re- 
gions corresponding to the tyre beads without requiring 
for the purpose employment of additional strip-like in- 
serts, usually called "flippers", wound like a slipknot 
around the inextensible annular structures 4, said flip- 
pers being used on the contrary in the known art. 
[0132] From a comparison between Figs. 12 and 13 
it can be easily noticed the improvement produced by 
the construction expedients described above in connec- 
tion with the tyre behaviour under the effect of slip 
thrusts directed axially of the tyre, generated when the 
tyre is run on a bend, for example. For the sake of clarity, 
section dashing has been intentionally omitted from the 
tyres shown in Figs. 1 2 and 1 3. It is also to point out 
that, for better highlighting the phenomena triggered by 
the slip thrusts. Figs. 12 and 13 have been made with 
reference to tyres under conditions of partial deflation. 
[0133] In more detail, Fig. 12 shows a tyre 101 of the 
traditional type, mounted on a respective rim 100 that, 
at each tyre bead, has a bead seat 1 00a axially delimited 
by a flange 100b defining an outer side edge of the rim 
and a security hump 100c. The different components of 
tyre 101 are marked by numeric indices obtained by 
adding 1 00 to the numeric value of the indices previous- 



ly employed for corresponding parts of tyre 1 in accord- 
ance with the invention. 

[0134] In tyre 1 01 made in accordance with the known 
art, the carcass ply or plies tend to bend at the tyre side- 

5 wall under the effect of the slip thrust T, generated par- 
allelly to the rotation axis of the tyre by friction of the 
tread band 1 08 on the ground, during a bend. 
[0135] This slip thrust T, transmitted along the ply or 
plies 103 of the carcass structure 102 up to the inex- 

10 tensible annular structures 1 04, generates a radial com- 
ponent Tr and an axial component Ts. The radial com- 
ponent Tr is counteracted by the circumferential ^ex- 
tensibility of the annular structure 1 04 resting, over the 
whole circumferential volume thereof, on the respective 

'5 seat 1 00a provided in rim 1 00. The axial component Ts, 
oriented towards the equatorial plane of the tyre, tends 
to move the tyre bead away from the flange 1 00b of rim 
100 and is usually counteracted by the security hump 
1 00c. The radial sizes of the security hump are however 

20 rather limited and it may easily happen that, when the 
axial component Ts exceeds given values, the tyre bead 
is removed from its respective seat 100a, instantane- 
ously causing a full deflation and a consequent loss of 
functionality of tyre 100. This phenomenon is also facil- 

25 itated by the fact that the tyre bead structured in accord- 
ance with the known art, under the effect of the slip thrust 
T, tends to "roll 0 on the security hump 100c. 
[0136] The risks that the above described phenome- 
non of removal of the bead from its seat may occur are 

30 particularly important when the tyre is forced to run un- 
der conditions of partial deflation, and the carcass struc- 
ture 1 02 is therefore subjected to undergo important de- 
formations under the effect of the slip thrusts. 
[0137] Referring now to the tyre in reference shown 

35 in Fig. 13, the annular structures 4 of the invention, in- 
terposed between the first and second carcass plies 3, 
31 , prevent the tyre beads from rotating, under the effect 
of the slip thrust T, around their resting point against the 
respective security humps 100c provided in rim 100. 

40 [01 38] In more detail, it is to note that the presence of 
the circumferentially inextensible annular inserts 27, 28 
located internally of, and directly in contact with the re- 
spective carcass plies 3, 31 and mutually spaced apart 
by interposition of the filling body 29, efficiently prevents 

45 the bead from bending and rotating under the effect of 
slip thrusts. In fact, on examining Fig. 13 it can be seen 
that the slip thrust T would tend to bend the inextensible 
annular structure 4 towards the equatorial plane of tyre 
1. Under this circumstance, the first annular insert 27 

50 tends to be radially compressed, whereas the second 
annular insert 28 is subjected to a tensile stress in a ra- 
dial direction. However, the circumferential inextensibil- 
ity of the individual coils 27a, 28a forming inserts 27, 28, 
as well as the intimate union of said inserts with the re- 

55 spective carcass plies 3, 31 having the respective 
thread-like elements 14, 32 mutually crossed at the su- 
perposition regions 13a, 33a, inhibit the capability of 
bending deformation of the inextensible annular struc- 
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ture 4 almost completely. 

[01 39] The slip force T is equably shared between the 
first and second carcass plies and transmitted along 
said plies until the respective first and second inextensi- 
ble annular elements 27, 28 provided in structure 4. s 
[01 40] Under this situation the portion of the slip force 
T transmitted along the first carcass ply 3 until a region 
close to the first annular insert 27 gives rise to a radial 
component Tr^ tending to move the bead away from the 
bead seat 1 00a and counteracted by the circumferential 10 
inextensibiiity of the annular structure 4, as well as to an 
axial component Ts t tending to push the bead against 
the circumferential flange 100b, thereby ensuring main- 
tenance of a steady positioning of said bead. 
[0141] The slip force T portion transmitted along the is 
second carcass ply 31 generates a radial component 
Tr 2 as well, which is counteracted by the circumferential 
inextensibiiity of the second annular insert 28, and an 
axial component tending to push the bead against the 
flange 1 00b but which has a practically zero value when, 20 
as in the case shown, the inner circumferential edge of 
the second carcass ply takes an orientation perpendic- 
ular to the axis of the tyre 1 . 

[01 42] A correct positioning of the bead is in any case 
ensured by the above described axial component Ts v 25 
[0143] In this way the tyre having beads made in ac- 
cordance with the present invention can bear the so- 
called B J-curve Test" without removal of the bead from 
its seat until inflation pressures of 0.5 bar, whereas in 
the known art tyres that are unable to counteract bead 30 
displacements from their seats at pressures lower than 
0.8-1.0 bar are considered as acceptable. 
[01 44] It is also to note that the annular inserts 27 and 
28 furnish a further structural protection of the tyre at 
the beads. 35 
[0145] Increase in the structural strength at the side- 
walls has been advantageously obtained without involv- 
ing an excessive stiffening at the carcass structure 
crown, where the lengths of each ply are circumferen- 
tially disposed in side by side relationship in the absence *o 
of mutual superposition. This aspect is particularly ad- 
vantageous with reference to high-performance low- 
ered-profile tyres where the structural strength of the 
sidewalls is greatly critical, also due to the high torque 
values that the tyre must be able to transmit. 45 



inner circumferential edge of the carcass ply (3, 
31); 

a tread band (8) applied to the carcass structure 
(2) at a circumferentially external position 
thereof; 

at least one pair of sidewalls (9) applied to the 
carcass structure (2) at laterally opposite posi- 
tions, 

wherein said at least one carcass ply (3, 31 ) com- 
prises: 

a plurality of strip-like lengths (13, 33) each 
comprising at least two of said thread-like ele- 
ments (14, 32) disposed longitudinally and par- 
allel ly to each other and at least partly coated 
with at least one layer of raw elastomer material 
(17), 

each of said strip-like lengths (13, 33) extend- 
ing in a substantially U-shaped conformation 
around the cross section profile of the tyre (1 ), 
to define two side portions (25, 35) substantially 
extending in planes orthogonal to a geometric 
axis of rotation of the tyre (1 ) at mutually spaced 
apart positions in an axial direction, and a 
crown portion (24, 34) extending in a radially 
outer position between the side portions (25, 
35), 

said crown portions (24, 34) being disposed in 
side by side relationship along the circumferen- 
tial extension of the tyre (1), whereas the side 
portions (25, 35) of each strip-like length (13, 
33) are each partly covered with a side portion 
(25, 35) of at least one adjacent strip-like 
length, 

characterized In that each of said inextensible an- 
nular structures (4) comprises: 

a first circumferentially inextensible annular in- 
sert (27) substantially in the form of a circle ring 
disposed coaxial ly with the tyre and adjacent to 
an inner circumferential edge of the first car- 
cass ply (3), said first annular insert being 
formed with at least one elongated element ex- 
tending in concentric coils (27a). 



Claims 

1 . A tyre for vehicle wheels comprising: so 

a carcass structure (2) having at least one car- 
cass ply (3, 31) comprising thread-like ele- 
ments (1 4) each extending according to a sub- 
stantially U-shaped conformation around the 55 
cross section profile of the tyre (1 ), and a pair 
of circumferentially inextensible annular struc- 
tures (4) each engaged close to a respective 



. A tyre as claimed in claim 1 , wherein the side por- 
tions (25, 35) of said strip-like lengths (13, 33) mu- 
tually converge towards the geometric axis of rota- 
tion of the tyre (1 ). 

. A tyre as claimed in claim 1 , wherein covering of the 
side portions (25, 35) of the strip-like lengths (13, 
33) progressively decreases starting from a maxi- 
mum value at radially inner ends of the side portions 
until a zero value at transition regions between said 
side portions (25, 35) and crown portions (24, 34). 
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4. A tyre as claimed in claim 1 , wherein the individual 
strip-like lengths (13, 33) are disposed on the tyre 
(1) according to a circumferential distribution pitch 
corresponding to the width of the strip-like lengths 
themselves. 

5. A tyre as claimed in claim 1 , wherein the individual 
strip-like lengths (13, 33) are disposed on the tyre 
(1) according to a circumferential distribution pitch 
corresponding to a multiple of the width of the strip- 
like lengths. 

6. A tyre as claimed in claim 1 , wherein each strip-like 
length (13, 33) has a width corresponding to a sub- 
multiple of the circumferential tyre (1 ) extension, as 
measured at an equatorial plane thereof. 

7. A tyre as claimed in claim 1 , wherein the side por- 
tions (25, 35) of the strip-like lengths (13, 33) have 
regions of increased width close to the inner circum- 
ferential edges of the carcass structure (2). 

8. A tyre as claimed in claim 7, wherein the thread-like 
elements (14, 32) included in each strip-like length 
(13, 33) are mutually moved apart at said regions 
of increased width. 

9. A tyre as claimed in claim 1 , wherein each of said 
strip-like lengths (13, 33) has a width included be- 
tween 3 mm and 20 mm. 

10. A tyre as claimed in claim 1, wherein each of said 
strip-like lengths (13, 33) comprises three to ten 
thread-like elements (14, 32). 

1 1 . A tyre as claimed in claim 1 , wherein each of said 
thread-like elements (14, 32) is made of a textile 
cord of a diameter included between 0.6 and 1.2 
mm. 

12. A tyre as claimed in claim 1, wherein each of said 
thread-like elements (14, 32) is made of a metallic 
cord of a diameter included between 0.3 mm and 
2.1 mm. 

13. A tyre as claimed in claim 1, wherein said thread- 
like elements (1 4, 32) are disposed in the respective 
strip-like lengths (13, 33) according to a density 
greater than six thread-like elements/centimetre, 
circumferentially measured on the carcass p!y (3, 
31 ) close to the equatorial plane (X-X) of the tyre (1 ). 

14. A tyre as claimed in claim 13, wherein said thread- 
like elements (1 4, 32) are disposed in the respective 
strip-like lengths (13, 33) according to a mutual dis- 
tance between centres not lower than 1 .5 times the 
diameter of the thread-like elements. 



1 5. A tyre as claimed in claim 1 , wherein each inextensi- 
ble annular structure comprises: 

a second circumferentially inextensible annular 
5 insert (28) substantially in the form of a crown 

circle ring disposed coaxially with the tyre at a 
position axially spaced apart from the first an- 
nular insert (27), said second annular insert 
(28) being formed with at least one elongated 
10 element extending in concentric coils (28a); 

a filling body (29) of elastomer material inter- 
posed between the first and second annular an- 
choring elements (27, 28) and intimately joined 
to the latter. 

15 

16. A tyre as claimed in claim 1, wherein said carcass 
structure (2) further comprises at least one second 
carcass ply (31) externally applied to the first car- 
cass ply (3). 

20 

17. A tyre as claimed in claim 16, wherein the second 
carcass ply (31) has thread-like elements (32) dis- 
posed according to a crossed orientation relative to 
the thread-like elements (1 4) of the first carcass ply 

25 ( 3 ). 

18. A tyre as claimed in claim 16, wherein the second 
carcass ply (31 ) is made in the same manner as the 
first carcass ply (3), and has respective strip-like 

30 lengths (33) disposed according to a crossed orien- 
tation relative to the strip- like lengths (1 3) of the first 
carcass ply. 

19. A tyre as claimed in claim 17 or 18, wherein the 
35 thread-like elements (1 4, 32) of each of said car- 
cass plies (3, 31 ) have an orientation inclined at an 
angle included between 0° and 25° relative to a 
plane radial to a geometric axis of rotation of the 
tyre. 

40 

20. A tyre as claimed in claim 1 , wherein said first an- 
nular insert (27) is applied to an outer surface of the 
first carcass ply (3) in contact relationship therewith. 

45 21 . A tyre as claimed in claims 1 5 and 1 6, wherein said 
second circumferentially inextensible annular insert 
(28) is applied to an inner surface of said second 
carcass ply (31 ), in contact relationship therewith. 

50 22. A tyre as claimed in claims 1 5 and i 6, wherein said 
second circumferentially inextensible annular insert 
(28) is applied to an outer surface of said second 
carcass ply (31) in contact relationship therewith, 
said second carcass ply (31 ) having inner circum- 
55 ferential portions each interposed between the fill- 
ing body (29) and the second inextensible annular 
insert (28) belonging to the respective annular rein- 
forcing structure (4). 
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23. A tyre as claimed in claim 15, wherein the second 
circumferentially inextensible annular insert (28) 
has a radial extension greater than the radial exten- 
sion of the first circumferentially inextensible annu- 
lar insert (27). 

24. A tyre as claimed in claim 15, wherein said filling 
body (29) of elastomer material has a hardness in- 
cluded between 70° and 92° Shore A. 

25. A tyre as claimed in claim 1 , wherein the carcass 
structure (2) further comprises at least one liner (1 0) 
made of an air-proof elastomer material which coats 
said carcass ply internally of the tyre (1 ). 

26. A tyre as claimed in claim 25, wherein said liner (1 0) 
is essentially made of at least one ribbon-like band 
(12) of an air-proof elastomer material extending in 
side-by-side coils along the cross section profile of 
the tyre (1). 



Paten tanspruche 

1. Reifen fur Fahrzeugrader 

mit einem Karkassenaufbau (2), der wenig- 
stens eine Karkassenlage (3, 31) mit fadenfdr- 
migen Elementen (14), von denen sich jedes 
mit einer im wesentlichen 0-Form um das 
Querschnittsprofil des Reifens (1) erstreckt, 
und mit einem Paar von am Umfang nicht dehn- 
baren ringformigen Aufbauten (4) aufweist, von 
denen jeder nahe an einem entsprechenden in- 
neren Umfangsrand der Karkassenlage (3, 31 ) 
angreift, 

mit einem Laufflachenband (8), das auf den 
Karkassenaufbau (2) an einer am Umfang au- 
Beren Position von ihm aufgebracht ist, und 
mit wenigstens einem Paar von Seitenwanden 
(9), die an dem Karkassenaufbau (2) an seitlich 
gegenuberliegenden Positionen angebracht 
sind, 

wobei der wenigstens eine Karkassenaufbau 
(3, 31), 

— eine Vielzahl von streifenfdrmigen Langen- 
stucken (13, 33) hat, von denen jedes we- 
nigstens zwei derfadenfdrmigen Elemente 
(14, 32) aufweist.. die langs und parallel zu- 
einander angeordnet und wenigstens teil- 
weise mit wenigstens einer Schicht aus 
Rohelastomermaterial (1 7) uberzogen 
sind, 

— wobei sich jedes der streifenfdrmigen Lan- 
genstucke (13, 33) mit einer im wesentli- 
chen U-Form um das Querschnittsprofil 
des Reifens (1) erstreckt und zwei Seiten- 



abschnitte (25, 35), die sich im wesentli- 
chen in Ebenen senkrechtzu einer geome- 
trischen Drehachse des Reifens (1 ) an in 
Axialrichtung zueinander beabstandeten 

s Positionen erstrekken, sowie einen Kro- 

nenabschnitt (24, 34) bildet, der sich in ei- 
ner radial auGeren Position zwischen den 
Seitenabschnitten (25, 35) erstreckt, und 
- wobei die Kronenabschnitte (24, 34) in ei- 

™ ner Beziehung Seite an Seite langs der 

Umfangserstreckung des Reifens (1) an- 
geordnet sind, wahrend die Seitenab- 
schnitte (25, 35) von jedem streifenfdrmi- 
gen Langenstuck (13, 33) teilweise mit ei- 

J 5 nem Seitenabschnitt (25, 35) wenigstens 

eines benachbarten streifenfdrmigen Lan- 
genstucks abgedeckt sind, 

dadurch gekennzeichnet, 

20 

dass jeder der nicht dehnbaren ringformigen 
Aufbauten (4) eine erste am Umfang nicht 
dehnbare ringfdrmige Einlage (27), die im we- 
sentlichen die Form eines Kreisrings hat, der 

25 koaxial zum Reifen und angrenzend an einen 

inneren Umfangsrand der ersten Karkassenla- 
ge (3) angeordnet ist, wobei die erste ringfdr- 
mige Einlage mit wenigstens einem langge- 
streckten Element versehen ist, das sich in kon- 

30 zentrischen Windungen (27a) erstreckt. 

2. Reifen nach Anspruch 1 , bei welchem die Seiten- 
abschnitte (25, 35) der streifenfdrmigen Langen- 
stucke (13, 33) gegenseitig zu der geometrischen 

35 Drehachse des Reifens (1 ) konvergieren. 

3. Reifen nach Anspruch 1 , bei welchem die Abdek- 
kung der Seitenabschnitte (25, 35) der streifenfdr- 
migen Langenstucke (13, 33) ausgehend von ei- 

40 nem Maximalwert an den radial inneren Enden der 
Seitenabschnitte bis zu einem Nullwert an Uber- 
gangsbereichen zwischen den Seitenabschnitten 
(25, 35) und den Kronen abschnitten (24, 34) fort- 
schreitend abnimmt. 

45 

4. Reifen nach Anspruch 1 , bei welchem die einzelnen 
streifenfdrmigen Langenstucke (13, 33) auf dem 
Reifen (1) mit einer Umfangsverteilungs-Teilung 
angeordnet sind, die der Breite der streifenfdrmigen 

50 Langenstucke entspnchi. 

5. Reifen nach Anspruch 1 , bei welchem die einzelnen 
streifenfdrmigen Langenstucke (13, 33) auf dem 
Reifen (1) mit einer Umfangsverteilungs-Teilung 

55 angeordnet sind, die einem Mehrfachen der Breite 
der streifenfdrmigen Langenstucke entspricht. 

6. Reifen nach Anspruch 1 , bei welchem jedes strei- 
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fenformige Langenstuck (1 3, 33) eine Breite hat, die 
einem in einer Zahl ohne Rest aufgehenden Teiler 
der Umfangserstreckung des Reifens (1) gemes- 
sen in seiner Aquatorialebene entspricht. 

5 

7. Reifen nach Anspruch 1 , bei welchem die Seiten- 
abschnitte (25, 35) der streifenformigen Langen- 
stucke (13, 33) Bereiche mit erhohter Breite nahe 
an den inneren Umfangsrandem des Karkassen- 
aufbaus (2) haben. 10 

8. Reifen nach Anspruch 7, bei welchem die fadenfor- 
migen Elemente (14, 32), die in jedem streifenfor- 
migen Langenstuck (13, 33) eingeschlossen sind, 

an den Bereichen mit erhohter Breite gegenseitig *5 
voneinander weg bewegt sind. 

9. Reifen nach Anspruch 1 , bei welchem die streifen- 
formigen Langenstucke (13, 33) eine Breite zwi- 
schen 3 mm und 20 mm haben. 20 

10. Reifen nach Anspruch 1, bei welchem jedes der 
streifenformigen Langenstucke (13, 33) drei bis 
zehn fadenformige Elemente (1 4, 32) aufweist. 

25 

1 1 . Reifen nach Anspruch 1 , bei welchem jedes der fa- 
denformigen Elemente (14, 32) aus einem Textil- 
kord mit einem Durchmesser zwischen 0,6 und 1 ,2 
mm besteht. 

30 

12. Reifen nach Anspruch 1 , bei welchem jedes der fa- 
denformigen Elemente (14, 32) aus einem metalli- 
schen Kord mit einem Durchmesser zwischen 0,3 
mm und 2,1 mm besteht 

35 

13. Reifen nach Anspruch 1 , bei welchem die fadenfor- 
migen Elemente (1 4, 32) in den jeweiligen streifen- 
formigen Langenstucken (13, 33) mit einer Dichte 
angeordnet sind, die groBer ist als sechs fadenfor- 
mige Elemente/Zenti meter gemessen am Umfang *o 
auf der Karkassenlage (3, 31 ) nahe an der Aquato- 
rialebene (X-X) des Reifens (1 ). 

14. Reifen nach Anspruch 13, bei welchem die faden- 
fdrmigen Elemente (14, 32) in den jeweiligen strei- *s 
fenformigen Langenstucken (13, 33) in einem ge- 
genseitigen Abstand zwischen den Mitten von nicht 
weniger als dem 1 ,5-fachen des Durchmessers der 
fadenformigen Elemente angeordnet sind. 

50 

15. Reifen nach Anspruch 1, bei welchem jeder nicht 
dehnbare ringformige Aufbau 
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net ist, wobei die zweite ringformige Einlage 
(28) mit wenigstens einem langgestreckten 
Element gebildet ist, das sich in konzentrischen 
Windungen (28a) erstreckt, 
wobei ein Fullkorper (29) aus elastomerem Ma- 
terial zwischen dem ersten und zweiten ringfor- 
migen Verankerungselement (27, 28) angeord- 
net und mit den letzteren innig verbunden ist. 

16. Reifen nach Anspruch 1, bei welchem der Karkas- 
senaufbau (2) weiterhin wenigstens eine zweite 
Karkassenlage (31) aufweist, die auGen auf die er- 
ste Karkassenlage (3) aufgebracht ist. 

17. Reifen nach Anspruch 16, bei welchem die zweite 
Karkassenlage (31) fadenformige Elemente (32) 
aufweist, die mit einer gekreuzten Ausrichtung be- 
zuglich der fadenformigen Elemente (1 4) der ersten 
Karkassenlage (3) angeordnet sind. 

18. Reifen nach Anspruch 16, bei welchem die zweite 
Karkassenlage (31 ) genauso wie die erste Karkas- 
senlage (3) hergestellt ist und zwei streifenformige 
Langenstucke (33) hat, die mit einer gekreuzten 
Ausrichtung bezuglich der streifenformigen Lan- 
genstucke (1 3) der ersten Karkassenalge angeord- 
net sind. 

19. Reifen nach Anspruch 17 oder 1 8, bei welchem die 
fadenformigen Elemente (14, 32) jeder der Karkas- 
senlagen (3, 31 ) eine Ausrichtung hat, die mit einem 
Winkel zwischen 0° und 25° bezuglich einer zur 
geometrischen Drehachse des Reifens radialen 
Ebene geneigt ist. 

20. Reifen nach Anspruch 1, bei welchem die erste 
ringformige Einlage (27) auf eine AuBenflache der 
ersten Karkassenlage (3) in einer Kontaktbezie- 
hung mit ihr aufgebracht ist. 

21. Reifen nach den Anspruchen 15 und 16, bei wel- 
chem die zweite am Umfang nicht dehnbare ring- 
formige Einlage (28) auf eine Innenflache der zwei- 
ten Karkassenlage (31) in einer Kontaktbeziehung 
mit ihr aufgebracht ist. 

22. Reifen nach den Anspruchen 15 und 16, bei wel- 
chem die zweite am Umfang nicht dehnbare ring- 
formige Einlage (28) auf eine AuBenflache der 
zweiten Karkassenlage (31 ) in einer Kontaktbezie- 
hung mit ihr aufgebracht ist, wobei die zweite Kar- 
kassenlage (31) innere Umfangsabschnitte hat, 
von denen jeder zwischen dem Fullkorper (29) und 
der zweiten nicht dehnbaren ringformigen Einlage 
(28) angeordnet ist, die zu dem jeweiligen ringfor- 
migen verstarkenden Aufbau (4) gehort. 

23. Reifen nach Anspruch 1 5, bei welchem die zweite 



eine zweite am Umfang nicht dehnbare ringfor- 
mige Einlage (28) aufweist, die im wesentlichen 55 
die Form eines Kreisrings hat, der koaxial zum 
Reifen an einer Position axial im Abstand von 
der ersten ringformigen Einlage (27) angeord- 
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am Umfang nicht dehnbare ringformige Einlage 
(28) eine radiale Erstreckung hat, die groBer ist als 
die radiale Erstreckung der ersten am Umfang nicht 
dehnbaren ringformigen Einlage (27). 

5 

24. Reifen nach Anspruch 1 5, bei welchem der Fullkor- 
per (29) aus elastomerem Material eine Shore- 
A-Harte zwischen 70° und 92° hat. 

25. Reifen nach Anspruch 1 , bei welchem der Karkas- 10 
senaufbau (2) weiterhin wenigstens eine Ausklei- 
dung (10) aus einem luftdichten elastomeren Mate- 
rial aufweist, das die Karkassenlage innemalb des 
Reifens (1 ) uberzieht. 

15 

26. Reifen nach Anspruch 25, bei welchem die Ausklei- 
dung (10) im wesentlichen aus wenigstens einem 
bandformigen Streifen (12) aus einem luftdichten 
elastomeren Material besteht, das sich in nebenein- 
ander befindlichen Windungen langs des Quer- 20 
schnittsprofils des Reifens (1) erstreckt. 



Revendications 
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1. Pneu pour roues de vehicule comprenant : 2. 

une structure de carcasse (2) comportant au 
moins une nappe de carcasse (3,31) compre- 
nant des Elements de type fil (14) s'etendant 30 
chacun selon une conformation sensiblement 3. 
en U autour du profil de la section du pneu (1 ), 
et une paire de structures annulaires circonfe- 
rentiellement inextensibles (4) toutes deux en- 
gagees pres d'un bord circonferentiel interieur 35 
respectif de la nappe de carcasse (3,31); 
une bande de roulement (8) appliquee a la 
structure de carcasse (2) en une position cir- 
conferentiellement externe de celle-ci ; 
au moins une paire de fiancs (9) appliques a la *o 4. 
structure de carcasse (2) en des positions late- 
ralement opposees, 

dans lequel ladite au moins une nappe de car- 
casse (3, 31 ) comprend : 45 



une plurality de longueurs en bande (13, 33) 
comprenant chacune au moins deux desdits 
elements de type fil (1 4, 32) disposes longitu- 
dinalement et parallelement entre eux et au sn 
moins partiellement revetus d'au moins une 
couche de materiau elastomere brut (1 7), 
chacune desdites longueurs en bande (13, 33) 
s'etendant en une conformation sensiblement 
en U autour du profil de la section du pneu (1 ), 55 
pour definir deux parties laterales (25, 35) 
s'etendant sensiblement dans des plans ortho- 
gonaux a un axe geometrique de rotation du 



pneu (1) en des positions mutuellement espa- 
c§es dans une direction axiale, et une partie de 
sommet (24, 34) s'etendant en une position ra- 
dialement exterieure entre les parties laterales 
(25, 35), 

lesdites parties de sommet (24, 34) etant dis- 
posers cote a cote le long de la dimension cir- 
conferentielle du pneu (1 ), tandis que les par- 
ties laterales (25, 35) de chaque longueur en 
bande (1 3, 33) sont chacune partiellement cou- 
verte par une partie laterale (25, 35) d'au moins 
une longueur en bande adjacente, 

caracterise en ce que chacune desdites structures 
annulaires inextensibles (4) comprend : 

un premier insert annulaire circonferentiel le- 
ment inextensible (27) sensiblement sous for- 
me d'anneau circulaire dispose coaxialement 
avec le pneu et adjacent a un bord circonferen- 
tiel inteYieur de la premiere nappe de carcasse 
(3), ledit premier insert annulaire etant muni 
d'au moins un element allonge s'etendant en 
spires concentriques (27a). 

Pneu selon la revendication 1 , dans lequel les par- 
ties laterales (25, 35) desdites longueurs en bande 
(1 3, 33) convergent mutuellement vers Paxe geo- 
metrique de rotation du pneu (1 ). 

Pneu selon la revendication 1 , dans lequel la cou- 
verture des parties laterales (25, 35) des longueurs 
en bande (13, 33) diminue progressivement a partir 
d'une valeur maximale aux extremites radialement 
interieures des parties laterales jusqu'a une valeur 
nulle aux regions de transition entre lesdites parties 
laterales (25, 35) et lesdites parties de sommet (24, 
34). 

Pneu selon la revendication 1 , dans lequel les lon- 
gueurs en bande individuelles (1 3, 33) sont dispo- 
sers sur le pneu (1 ) selon un pas de repartition cir- 
conterentielle qui correspond a la largeur des lon- 
gueurs en bande. 

Pneu selon !a revendication 1 , dans lequel les lon- 
gueurs en bande individuelles (13, 33) sont dispo- 
sers sur le pneu (1 ) selon un pas de repartition cir- 
conterentielle qui correspond a un multiple de la lar- 
geur des longueurs en bande. 

Pneu selon la revendication 1 , dans lequel chaque 
longueur en bande (13, 33) a une largeur qui cor- 
respond a un sous-multiple de la dimension circon- 
terentielle du pneu (1 ), mesuree au niveau d'un plan 
equatorial de ce dernier. 



7. Pneu selon la revendication 1 , dans lequel les par- 



6. 
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ties laterales (25, 35) des longueurs en bande (13, 
33) ont des regions de largeur superieure pres des 
bords circonferentiels interieurs de la structure de 
carcass e (2). 

5 

8. Pneu selon la revendication 7, dans lequel les ele- 
ments de type fil (1 4, 32) compris dans chaque lon- 
gueur en bande (1 3, 33) sont mutuellement ecartes 
au niveau desdites regions de largeur superieure. 

10 

9. Pneu selon la revendication 1 , dans lequel chacune 
desdites longueurs en bande (1 3, 33) a une largeur 
comprise entre 3 mm et 20 mm. 

1 0. Pneu selon la revendication 1 , dans lequel chacune 
desdites longueurs en bande (13, 33) comprend de 
trois a dix elements de type fil (14, 32). 

11. Pneu selon la revendication 1, dans lequel chacun 
desdits elements de type fil (14, 32) est fait d'un ca- 20 
ble textile presentant un diametre compris entre 0,6 

et 1 ,2 mm. 

12. Pneu selon la revendication 1, dans lequel chacun 
desdits elements de type fil (1 4, 32) est fait d'un ca- 25 
ble metallique presentant un diametre compris en- 
tre 0,3 mm et 2,1 mm. 

13. Pneu selon la revendication 1, dans lequel lesdits 
elements de type fil (14, 32) sont disposes dans les 30 
longueurs en bande (1 3, 33) respectives avec une 
densite superieure a six elements de type fil par 
centimetre, mesuree circonferentiellement sur la 
nappe de carcasse (3, 31) pres du plan equatorial 
(X-X)dupneu(l). 35 

14. Pneu selon la revendication 13, dans lequel lesdits 
elements de type fil (14, 32) sont disposes dans les 
longueurs en bande (13, 33) respectives avec une 
distance mutuelle entre centres superieure ou ega- *o 
le a 1 ,5 fois le diametre des elements de type fil. 

15. Pneu selon la revendication 1, dans lequel chaque 
structure annulaire inextensible comprend : 

45 

un deuxieme insert annulaire circonferentielle- 
ment inextensible (28) sensiblement sous for- 
me d'anneau circulaire dispose coaxialement 
avec le pneu en une position axialement espa- 
c6e du premier insert annulaire (27). (edit so 
deuxieme insert annulaire (28) etant muni d'au 
moins un element allonge s'etendant en spires 
concentriques (28a) ; 

un corps de remplissage (29) en materiau eias- 
tomere intercale entre les premier et deuxieme 55 
elements d'ancrage annulaires (27, 28) et inti- 
mement lie a ce dernier. 
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16. Pneu selon la revendication 1, dans lequel ladite 
structure de carcasse (2) comprend en outre au 
moins une deuxieme nappe de carcasse (31 ) appli- 
quee exterieurement a la premiere nappe de car- 
casse (3). 

17. Pneu selon la revendication 16, dans lequel la 
deuxieme nappe de carcasse (31) comporte des 
elements de type fil (32) disposes selon une orien- 
tation croisee par rapport aux elements de type fil 
(14) de la premiere nappe de carcasse (3). 

18. Pneu selon la revendication 16, dans lequel la 
deuxieme nappe de carcasse (31 ) est faite de la 
meme maniere que la premiere nappe de carcasse 
(3), et comporte des longueurs en bande respecti- 
ves (33) disposees selon une orientation croisde 
par rapport aux longueurs en bande (13) de la pre- 
miere nappe de carcasse. 

19. Pneu selon la revendication 17 ou 18, dans lequel 
les elements de type fil (1 4, 32) de chacune desdi- 
tes nappes de carcasse (3, 31 ) ont une orientation 
inclinee selon un angle compris entre 0° et 25° par 
rapport a un plan radial a un axe geometrique de 
rotation du pneu. 

20. Pneu selon la revendication 1 , dans lequel ledit pre- 
mier insert annulaire (27) est applique a une surface 
exterieure de la premiere nappe de carcasse (3) en 
relation de contact avec celle-ci. 

21 . Pneu selon les revendications 1 5 et 1 6, dans lequel 
ledit deuxieme insert annulaire circonferentielle- 
ment inextensible (28) est applique a une surface 
interieure de ladite deuxieme nappe de carcasse 
(31 ), en relation de contact avec celle-ci. 

22. Pneu selon les revendications 1 5 et 1 6, dans lequel 
ledit deuxieme insert annulaire circonferentielle- 
ment inextensible (28) est applique a une surface 
exterieure de ladite deuxieme nappe de carcasse 
(31) en relation de contact avec celle-ci, ladite 
deuxieme nappe de carcasse (31 ) ayantdes parties 
circonferentielles interieures intercalees chacune 
entre le corps de remplissage (29) et le deuxieme 
insert annulaire inextensible (28) appartenant a la 
structure de renfort annulaire respective (4). 

23. Pneu scion la revendication 15, dans iequei ie 
deuxieme insert annulaire circonferentiellement 
inextensible (28) a une dimension radiale superieu- 
re a la dimension radiale du premier insert annulaire 
circonferentiellement inextensible (27). 

24. Pneu selon la revendication 15, dans lequel ledit 
corps de remplissage (29) en materiau eiastomere 
presente une durete comprise entre 70° et 92° Sho- 
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re A. 

25. Pneu selon la revendication 1 , dans lequel ta struc- 
ture de carcass e (2) comprend en outre au moins 

un revetement interieur (1 0) fait d'un materiau 61as- s 
tomere impermeable a I'air qui recouvre ladite nap- 
pe de carcasse a Pinterieur du pneu (1). 

26. Pneu selon la revendication 25, dans lequel ledit re- 
vetement interieur (10) est essentiellement consti- 10 
tue d'une bande en ruban (12) en materiau elasto- 
mere impermeable a I'air qui s'dtend en spires cote 

a cote le long du profil de la section du pneu (1 ). 
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